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" When doner and recipient streins of Escherichis coll were

added to columns containing Cellex-P (a catioa-axchange celluloss),

mxe than 805 of the female cells passed through the coluan but
only i1% ox less of the sale cells were sluted. However, when
donor strains weze blended prior to thatir addition to thue columr,,
the majority of these cells wsre aluted. Thess results indicated
that the filsmentous appendages tarmed ¥ pili (which are removed
by blanding) wars raspouiblo for the adhsrence of donor cells

to the celluloss,
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Fhenotypic varisticdr aTe krows ¢o 2xi:¢ batwesn tha two miting typed
bacteria, 1In 1956, MEccezaro and Comnili” repocted that domor and
Flany sivaing of Ludherishis 1ol A-12 differed io thels acid aggluiios-
Ion peirnt gnd ia their sifiniiy for basic dyes. In all inatances. tis
scipient (V") organisae wire foumd to be more slectromagatively cherged
: then the #onor (P9 rorzizs, toaguTn;sly, e EistEE of I £ oanripam
. wew dedwmstrated in Bfr eml F© ,_;trs:‘m;h ihis Itttl'l‘a was found to eorrvapond
to the scall filasantoca sfpais *g 4 totsed B pili =% 13 addition, Smesth
and L4dsTEekg Rive JAMONSLXAZeG ile axietewce of & periodate-semditive
siteda) og tha surfece of Mie ard ¥ calls.

Bacauas thee: phecotynic diffcrances are expresaed 2t or ncar the
coll (NTiphery and appezr lo siter the surface charge, wa davised a one-
step column chromtigrephic metaoca for ssparating the tro mating typas,

11, MATIRIALS AND METHODS

A, BACTEKIAL STRAINS

The organisms used {n thi- study and their sources sre listef in -
Table 1, Gstrain W1485 F  1is an acridine oracgs - «d darivative
of W1a835 (Palkow)., e obtiined I~ strains from and HB 11 after
spociansous sagregation of the P-lac sriscme. -

TABLE 1. EJCEERJCHIA COLI STRAINS

- 7 Straia Sax Type souins

] - coli K12 w1488 : r Falkow
3. colf viess r _ Falkow
R. coll WlAAS Y Talkow
E. coli :g"&lytl : Her Jecob and Wc'. wn®
R. coli ) : r'(pro A* pro ¥* lact) Curtise 1II
§. coli Y46 , r , 7 Authors
k- goli B EHB 11 . r'lac - . Boysr
E. coli B HB 11 o D S Authors

~% This report should not be used as & literature cltation in wateriszl to be
poblished {n the open literature. Rsdders interested in referancing the
information cootained herein should ceoutact the senior author to
sscertain when and where it may appear in citable forw.
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B. MEDIA

Liquid oedive v Sifco bnlﬁ heart infusion broth (BRI}, 3olid medis
ceuainied wi Ml With Ch lﬂdltltﬂ of 1.5% agar (Difco) or lactoss wedium,®
to facilitate the assay of 7T']jac * and P (lec”) clonss,

C. COlUMDt PREPRRATION

One gyam of Callex-P {310-Rad¥). 2 cstion-ex:hange cellulose, was

. petwitted to swall in 100 ml ot 0.1 M eth - lensdiaminetetrascetic a«id

{EDTAY, pH 6.6. A meall plece >* glass wool wes ipserted in the 2ase of
s clasge column (15 by 300 mm) 1or support, and 20 ml of the swollan
callulosa wers transferred to the column and allowsd to set_le by gravicy.
The flow ate after pecking was approximmcely 3 ml/min,

D, GRWTH COMDITIONS AND COLIRMM ELUTION

‘Each of the straiong listed in Table | was grown sewrrwically for 13
houre in 5 ml of BAI at 37 C. BEach culture was dijuted witb an equal
voluvme of 0,1 M EDTA, pH 6.8, and 1.0 ml of this mixture was added to the
column, allowsd to drain into the resin, and than followed with 10 ml of
0.1 W IDTA, pil 6.8, The eluste wus collested and diluted in 0.15 M MeCl
and the approp 1ate dilutions were plated and incubated overnight at 37 C,
Viable counts also ware mmds frowm a pcrtio-n of sdch culturs t!ut did not

go through tha colum

E. RECOMSTRUCTION EXPRRIMINTS

Equal portiocs (0.5 ml) of straine X6 and xﬁ‘f‘ P" were alxed In
1,0 ml of Q.1 H EDTA, pM 6.8, Oca milliliter of this mixture was
imsedigtely added to 4 column and eluted. The eluats was collects’ and
sppropriste dilucious were platzed om lectose madium,

* Bio-Bsd Laboratories, 32nd and Griffin Ave., l.ichmood, Callif.
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A. SEPARATION OF MATING TYFES

When rixtures of straio YO0 and %6 r- uere added to Cellex-P ead
2luted, & tignificant separation of the two mating types vas cbtained,
Tea resulrs uf 4 typical expariment (Tabla 3) showod that %0% of the donor
¢alle within the sixture wers retained by the column ard apptcuintely '
905 of the tota! ¥ celle wers eluted,

TABLE 3. SEPARATION OF DOSOR FROM EECTPIEMT CELLS

Total Colomy-Forxing Daics
Racovered from Mixture

S<zain ] Before Coluvmn After Column Recovery, 1
¥ (1eet) 1.6 x 10° 1.6x 108 1000
¥ (lact) 1.7x 100 - 1.5 x10° - 88.2
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IiI. ReSOLYS
 Maen individual overnight culturas of {amale or eale bicteria wara

dilyced .n 0.1 M EOTa asnd added to the caticn-exchangs caliulose, mots
than 0% o tha femula calls passad f.hrc-qh the colarc bt oaly 115 or
“less of the sale cells ware ¢luted [T4bla 2). The iy sxception maa

strails WiASY carrying XiF. "hie rasulc was n® unupus’ m aoet

srgsnfsw- that harbor R factors are of rhe nprgu.d t)p‘.

TARLE 2. ELUTION OF DXTDR AND RECIPIRNT BACTRAIA FROM CELIAX-P COLOMMS

Totsl Colomy-Foraing Units
Mating Recovered

Strain Type Befors Colusm After Columm Recovery, %
X. coii Hfr Beyss  Malc 5.3 x 16 1.5 x 107 2.8

E. zoli W1485 Male . 1.8 x 109 3.0 x 107 1.7

E. coll 33225"' Female 1.0 x i0] 9.2 x 108 92.0

L. colf X Mela 5.6 x 10° 5.5 x io/ 9.8

L. coli X646 p- Yomale 5.5 x 10% 5.9 x 108 T

E. coli B HB 11 Mo Le 1.7 x 107 1.9 x 10 1.2
" E.co'l BRB Il - Pemale 2.0 x 10° 1.8 x 10° $0.0

E. col’ W1e85 KTF  Male 2.6 x 108 2.1 x 108 80.8
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R. SPECIFICTTY OF DOWOR STROONO

; Bocauwse peTiodate treatmsnt {3 known to {nterfore with Zfr and rt
- virility by interecting with carbobydrats st ~bs call serface.” mariadrre
Might diter the ovarsil charge of the doower cril gud change its 2fficdicy .
for Celiax-P. To test this possibility, as overwight cultur: of Bfr Tayss
: - - - wap trested with periodats zccordiag I Lhe MoCkibais det Tided by Smedch
S and Ledesbery’ hla-tha:lw-ma“hathcﬂ- ferh rrsatmsst
did not signiff{cantly alter the elution pattern of ths doror etrain, :

R atad

-, ROLX OF F PILI

. in obvicus pousibilicy rupomible for tha selective retantion of dooor
cells wma the F pill produced by da or cellr but oot produced by recipieat
cells, louuu F pill reganeration takes place vemdily st 37 © -~ g
at 5 C,% an overnight culturo X straim W1A85 was cooled to asd blsnds’
at,SCfrdenutu im & Sorvall Cami-Mixer, sod & sample was added to

_the resin and eluted. it wnblerded sample servec as a cosotrel,

"The results of the axperiment (Table &) showad that withour blending,
A9% of the donor cells ware retained by the columa, bat after blendisg,
only 281 of the dooor cells were retained, indicating that the 7 pili
were reespounsible for the msle population sthering to tha columm,

TAELE 4. . WFECT OF PLINDING G KLUTION OF E. QDLI Wik85
S FROM CELLIX-P COLIMMS

- Totsl Nusber of
Tresiment Colony-Forming Units .

Blended Colamo fecovaTed Racavery, 1
- - 3.6 x wg
- + 4.0 x 10 11,1
' + 2.6 x 169 72.2

g e

To detarwine the viability of ¢a50r cails retained by the r2slc, the
Cellax-P-donor mixture wes removed from the coluas wits 8 ml of broth
apd coolsd t2 and blecded at 5 C; aporepriace Jdilutions ware plated.
Recoveriss razgzing from 70 to L warc obtsalned, f{riicatiag that Cellex-?P
had itttle of no affect an Cooor viabilicy.
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V. pIsCessivs

Tha o (= 1 & abd_ A

== TN OTEEEAL &Y UTeld inviallphiiom s discowey a6 Like I LCGREMNT of

s miing cype (7)) over the cther (BT, 7%, ar F'). Whos donar smd
Taciplent cells were sdded (individually or is sixtures) to colyems com
Seining Cellex-2, 41 of thy dooor calls waTs T6talssd by e cetive-

axchanga callulosa.  Ou the other g, e’m-ulyrm of the racipiaent

celis ware elitad, - .

The elutioce mettarm of demor strains cea be sltered by high-spesd

.bltf.din‘, ladicating that the L.le-spacific appaodages tarowd ¥ pili are

probably respousible for the reten-iom of the meles by the colwan. The
F pili mey be physivally entangied withla raiher thes ionically adscrbed
to the cellulose, because increases in salt conceatration ot changes 1o
Ml 41¢ pot alter the elution pattern of domor bactaris,

- Straic Wie35 RIF d¢d nor exhiibit the same retentiom charactsristics

" - as the other donors {(Ixbla 2), a repult that can be explained om rhe

baais of P piltacion. .Thosa oTyinisss that cootain & functi{coal apiecme

(ona chat s derepressed) zre capable of prodociog P opill chet, in ternm,

cause tha cells to be retained sy che callulasa. On the other haad,
o=ganisme that berbor a2 raxwessed spiroms fail o producs rhase

o

acd are aluted. Ressuse of a lick of agglutination of W1i83 ITY caells with

aniserva to F pill, this scrsin appeare to comtain u regrassed 1 factor.

kicausa Callex-F appears telecciveiy to sepcrats mmle cull: frem
fenile celis (or froo reprassed mile ~eliz), thii procedure uay prove tu
ba advasrtagecws for (1) Isolaiing raxe durapressed calls from a repressed
cultura, (11} dezermiztng the axpression prciod for * p1lf formation, #nd
{11l) emricning tor recipieat cell: bmriiaialy afier rhey Mve acquircd

. ganetic wmetezla! frea denor strairs,
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